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wo 03/057881 




CT/JP02/13804 



^^^J^ (complementary determining region ; CDR) ^^-nl^fix ^ 

g^^^^i^*:®?^^rStt(^^#^#X.Tb*a^l^*^^^^tl-CV^;g) (Presta L, 
et al: Thromb Haemost 85:379-389, 2001) o P^S^^J&^J^H-S/f&ti jSV^ 

xmmm^ (tissue factor ;TF) ^r^bfe^ X H^0TSmb<&PM-rs d hid 
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:5!ftt b TFtft<*:As^e>tb-rVNS:J)S (Hl^^^li^^^ 99/51743 . M^m:?^^ 



^ -r s 3 h ^ i fitj ^ r i> o 

mm (H0) ®CDR2^J^l:i#:&'r^ Asn54AsjiJiT^ hMb^n^ C i:l3<fc t5> *ni 



wo 03/057881 



'CT/JP02/13804 



-3- 

mmo CDR2 mM(D Asn54 Izm^T^T ^ y mit Gly55 TfelDs Zfi^ZTS.^ 
Gly55 <&ffeCDT^y^lc:gm-r§ClhT% Asn54 CDJiJiT'^ K'fb^^ifP^jT' 

(1) ^>^-^^M^(Dm.-r^ i^ih^n^hT^^mizmm-r^-rs.^m^mcD'r 

(3) jijfeT^ I'^^fi^T ^mo cmmmizmm-r^T ^ ymifii^ iy>'^ 

fe^. (1) {^fBfficD^>/'^^5^WcD^^>fb;^^s 

(4) ^>J^^Wi^iM^X';ib^. (1) >b^e> (3) cDV^-m:^Pt:fB«©^5^ >.''^ 

(5) tJT;f*:>&st hM'fbtnlf*:^^^^ (4) {3|31g©^ >^l^M®^^'fb:&S^ 

(6) h^^t^ti^T ^ ymi^mm^^^mm (cdr) ^c^^:s■r^c^<& 

o^Wi^tT^. (4) ^feJi (5) ti3«8©i$^>>'i^M®^^'fb^r^s 

(7) mm\&^Mm.i^ (CDR) 3{)SCDR2-??^^ (6) mm(D^ > ;^^m.(D^^ih 

(8) iS^^.'-^iJ'^AstftMS^^iS'W'^^WTfeS^ (1) tS-^ (3) CDV^■rtlA^ 
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(9) ^ wi^M*s^5^i^D:/U >''?>-77 ^ U-T-fe§> (1) ( 

(10) . ^5'>>'^^K>{)5Emfi?iT'feSs (1) /b^e> (3) l^-rn*^^-SBm®^> 

(11) (1) ( 1 0) ©v^-rtbi^pl3fB^®:?^^*^^«tt)$^^b^nfe^> 

2|s:b^^«4'® r>$^>7^>^Kj ^:v^afflM{±s 5T^>'^J^±©^ mm^^y^^^ 

< « 30 nmi>j.±. ^ 5, 13^* b < (i 50 m&'i>j.±<DT ^ y ^la^j e, ^s: s o 

•j*^^tf) > ^Ui5'P-^;^tn;l*. ^r^^^:^S^^^^ irC^^^KTM- (^J^«x Fab. F(aV 

o tJii*: (Ab) ^^U^^^f-^'Jy (Ig) {iPlb^t3ti|^tt<&^-r^M^S^>^^^K 
T-$)So tfE#*s2|t^©tniJjil3^-r^i|^Me5iS'^tS^^>t-®lc:^bT. ^^^/p:/ 

:}3J:rJf2Jfe^^D :/U — JiS6<Jl3Jii^ 150,000 h ^^^T^PEgM-f^trfe 
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Bf^^^ (VH) ^mv. ^ti}zM^^fit^^wc(D^nmw.^^T^o ^mmit— 
^(D*mtqr^^^ (VL) ^wb. -fte^^tD^sst^s^^^&^-rso mm<D^n 

:^^m^\^X\f^^hm^^tiX\,^^ (Chothia C, et al: J Mol Biol 186:651-6 
63, 1985. Novotny J, Haber E: Proc Natl Acad Sci USA 82:4592-4596, 1985 

) o 

mmm<^m^^(Dmi^ (^jg^p:/u» commits ^<Dm.n^^(DT^ym. 

IgAs IgD. IgE. IgG*5J;t>*IgMAS#:£b. ^UT^^fcls ^Itv?) 
6Dat)®V^<o*i{±-b-y^^^^ (T-r V^$^-r 7") . fi^ij^iis IgG-ls IgG-2s IgG- 

3*5J:D^lgG-4-^s lgA-l:feJ;t;f igA-2ic^M-rsc:i:*sT-#^o M^s^^:^ 
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%s ^'Jx.(iV\-r h'-^?* (Kohler 6, Milstein C: Nature 256:495-497, 19 
75) . ^fclix mm^:^^ (^a^fFB 4,816,567-^) l3j:DM5tbT%J:Uo 

;i)^?>#Mb"C%cfcV^ (Clackson T, et al: Nature 352:624-628, 1991. Marks J 
D, et al: J Mol Biol 222:581-597, 1991) o 2|s:0^|ffl*4'CD^y ^ n-:^;^^^ 

^^i^^ 4,816,567-^. Morrison SL, et al: Proc Natl Acad Sci USA 81:6851-6 
855, 1984) o 

lc$?^b<l*il>^< 85%. ^e)t:d:t)$f^b<t*ii>^< i:^ 90%. ^bT 
g*)SF^b<iiii>'5:< 95%®T^ymiB^J*Sl^t4*:fe{i^<^t4^^"^^^ 
^^^IB^ja: 100%c};D^)ii>^V^iB^Jffil^^4^ ^fe{*ll^tt^Wf §o 

ij^'Hi::feJ:tJf^©»r;t®M:^^U^>^^Kt:^bT#b<3iffl^ti^®-e. 



wo 03/057881 ^P»CT/JP02/13804 

-7- 

;t*5^^ti^o w.^(Dn^u ym<tiz^y)s uhmf^^mtm. #io-ro® 

TFcj ^iq^«tbS®Tit*s^CSo ^fcs ^r^y>m<tizXi)s 2o©tn; 
JlS-^M^^b. mi^<&3:5MM-^U#^F(aV)2iT>t> 45«ttJ^ab®S'J^c»rit 
i^Yc' hmtti^) tm^f^-^o ^®^fe®if>T-J:bT(is diabody (diabodies) 

fflU V„-V,i5^^-T-©Mtltn;M?^^SPI4^?f^^rSo 6 OCD CDR Asm<i^t;itn;il 

^fes FabirM- (F(ab)i:*)D?{^n^) {i^Sji^. SiI®^mM:®*3«ty^fi^ 
(CHI) ^^tfo Fab'if^irli. iM^(D\i>i^mi^ti^^(D 1 ^tzit^fi 

a<Jl;:;S-rSj^T-Fab»fJt^^^^TV>^o Fab'-SHh^*^ ^#M:^©l^fctA^ 

nJiJi±®e^^5^'r v^s^i^jtM©^^^— ;i/»^*-rs Fab' ^m-t'hox-^^o f 

(ab' )iTJt{i. F(ab' ),^r^^>m<hm(D^>i^B(Di^:^y'^ 

Tdiabody (diabodies) j i:V^afflfi{*^ 2 ocDinii^^'&gPtfc'feJe-r^'J^^^ 
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^ntcmm^i^^w. (vh) s vH-vi^^tfo i^c^ffT-EooMW^^je^T-t 

^T^Jf^^U ZocDtruMJ^^^^iA^i'JDffl^^^o Diabody l::ov^T{i. 
lS0J!l<N#^^4O4,O97-^> ai^^&H^^M 93/11161 -^ife J; t>*Holliger P, et a 
1 (Proc Natl Acad Sci USA 90:6444-6448, 1993) 1:1 J; tJl^^ffll-ISm^tlTV^S 

o 

—:^mtM^ (J-:^T> Fv *) b < sFv ^tcl± sFv tfti^Kf iti^ 

7-5=- K U y^tj-^-^A/T-:}? t)s :int: J; t) sFv {is iriM^-^CDfci&fciie^g^fe^at 
^Jf^mr?.^ Ji*5-e§^o sFvCDl|.mi^ov>T{±. Pluckthun me Pharmacolog 
y of Monoclonal Antibodiesj Vol.113 (Rosenburg and Moore ed (Springer Ve 
rlag. New York) pp.269-315, 1994) ^Mo 
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-9- 

pi^^^t#:&u Vimtmmm^mmi^^-r^^-^omm (cdru cdr2. cdrs 

^65##^nfe4M:^ (framework region ; FRU FR2. FR3< FR4) (D^t^l^ir 

Ts *fe{i^^e^t:-r'^T® CDR^m. g^t b^^^P7^U>®CDRlc:>:^JiSb 

3S:< ii^-gPtr-^tr-efe^ao ^ f)^€>Ml::ov>T{±> Jones PT, et al (Nat 
ure 321:522-525, 1986) . Riechmann L, et al (Nature 332:323-327, 1988) 
i5J;tJfPresta, et al (Curr Op Struct Biol 2:593-596, 1992) ^MO^lto 

^mm^o CUR ^.tditm-^mmmtrntn^ z -cxD^^i^m^i^ri^^^o cdr^ 
^^T^t^i^^its 'ptji<t'hM2.^0i5^ti^^^ : (1) mmum^m^^ 

ft':5<^^ (■r7&:fc>t)N Kabat, et al: Sequence of Proteins of Immunologica 
1 Interest (National Institute of Health, Bethesda) 1987) i^XU (2) tn 
M-m1t•^^®^g^#fi^i9f^t»r3V^fc^^5fe (Chothia C, et al: Nature 342: 
877-883, 1989) o rI^^^cD'+'T? J: t)lSmfc:«?^^^feS5^i*N nhmtti^ 
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wni^i&mi^tuw^fi. i^i:^<Dtf^m^^'^^^(Dm^^-■nM^x\^^ (Kabat, 

bh^^^n^';>ft3^®^ltlS:^li> IgG (IgGU Ig62. Ig63. IgG4) ^ IgM 
s IgAs IgDi5cfct>*IgE^®T-f V^5^^rri:^3@W©T^y^lE^!J*WbTV^ 

:$:BJ*1«4>© ""tj^Mj l3(±s ^^iMtt^^f ^^^trCM^^-. ^^Mtt^^^^ 

m^mm) ^^mmh\.xm\^^^^hf^x^^o ^tz. mmm^^^^m.ir:^m 
) x%x<. ^tzitmmm^^^^Mir^^^izm.mxitkmizx\)W^nmm\^rz 
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. MHC^:^^:?^ I^^ (ail) s yff 2^ ^d^diTU UEC^^y^ II 
(am^ . CDS (r^s em) ^ CD 4. CDS (a^s /? 

m) . CD 2. CD2 8^ LFA-3. I CAM- U I CAM- 2. VCAM 
-Is PECAM-ls Fc^-^y^—lU polylg U-lrr^— N Thy-l^ N 
CAMs MAG (myelin-associated glycoprotein) s P Os CEA (carcinoe 
mbryonic antigen) . PD GF U-fer^-^ci^^^^^^^o 

tB: if CD i a^T*liii^tctg#^ n^i^K© ^ ^ v^ ^ o 

^ >A^^e>tfCV>§ (Scotchler JW, Robinson AB: Anal Biochem 59:319-3 

22, 1974) o ^T^^m.a'^tii^^y^Yxim.r^h. t:?^^17^>®¥M^ 

6-507 BT-$)^©l3Mb"r> ^;V^5' 96-3409 BT-fe^o f^C: 

schoff R, Kolbe HVJ: J Chromatogr B 662:261-278, 1994) o mmm^^\^ 
-CJis ^)\^^ ^ycDWiT^ K'^b^i^^m^nTV^^tV^ (Harris RJ, Kabakoff B, M 
acchi FD, Shen FJ, Kwong M, Andya JD, et al: J Chromatogr B 752:233-245, 

2001) o u**u &^nx(DUT^ \i^^m\-mn^^^^iim^M^ti^ 

"^m^n^tdib (Robinson NE, Robinson AB: Proc Natl Acad Sci USA 98:1240 
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9-12413, 2001) ^ ^i^p^^mmcD^^^^i^mni^m^r^m^izit, tt.)^^ 

^^)^yy\ik^<^T% JW.^^^^^^ (Robinson NE, Robinson AB: Proc 
Natl Acad Sci USA 98:4367-4372, 2001) o b*^b^AS?>> <l^\z if \) i/ :y\±T 

b-C(i^ ;/';5>>*sgtfe©^fi<JK:jSbT*5t)s K'^b^tl■^-rv^ ""Asn- 

1 % b<^i^t^®T^y^^a^^:^bT^)ctv^o ^>/i^SA5jj^'(^T-feS^'&s ^ 
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{i. ^mi^mm. 4¥^mi^^^^\)^^-r^U^ (Amit AG, et al: Science 23 
3:747-753, 1986) . CDR ®^^tl3{^fflf *5«J:t>V*) b < {ij^WT i>^^ (C 
hothia C, Lesk AM: J Mol Biol 196:901-917, 1987) ^ tj^i^V^IZ/^tzlt. VL- 
VHfflS-f^ffltlll^-r^gP^ (EJi'lH^fF^ 239,400,81^) t^^^fi^o $>^mm 

mmm%J (Cunningham BC, Wells JA: Science 244:1081-1085, 1989^ Cunnin 
gham BC, Wells JA: Proc Natl Acad Sci USA 84:6434-6437, 1991) ifii^^o d 

^^fife-rSfc #ala^^#:fc:"OVNTSl:feJ;tJ^II2®iii?Lilli^«®lrLJl 
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y ^i^iSifeT ^ ^ ^ "t: ^ o 

^M#CDf^^^3:feV^•r$f*bl^;&^*tix M^^Mfi^^M (Kunkel TA: Proc 
Natl Acad Sci USA 82:488-492, 1985#h^) ^T^^o -WlIZ. &m^m^^ 

mtmmmiimn (■r^di*)t>^ i^c^*) ^ (-r^^:t.t>^ ±3ze©-^ 

i:bT^M^t^^o 
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y-r-i^^"^ y(.ru^ (Hawkins RE, et al: J Mol Biol 226:889-896, 1-992 
, Loraan HB, et al: Biochemistry 30:10832-10838, 1991) ^fflV^fc7'7^- 
y'^mm (affinity maturation) bfe:&^AS^*tb^o v'n'^t^ 'J :r 

— i;n— (Smith GP: Science 228:1315-1317, 1985^ Scott J 
K, Smith GP: Science 249:386-390, 1990^ Cwirla SE, et al: Proc Natl Acad 
Sci USA 87:6378-6382, 1990s Devlin JJ, et al: Science 249:404-406, 1990 
. Wells and Lomnan {c Curr Opin Struct Biol 2:597, 1992. ^Hlt 

ff^ 5,223,409^) It. y'^ :7.r]y^^firz^>^^^n^t^i±^y^\'(^^M^ 

lo^^^^M (McCafferty, et al: Nature 348:552, 1990. Barbas, et al: 
Proc Natl Acad Sci USA 88:7978, 1991. Garrard, et al: Biotechnology 9:13 
73, 1991) o -m(OyT-l^^^7.rv-(\±. ^^/li'M/N'UTVh®-^^/^ 

i^^ts (Bass, et al: Proteins 8:309, 1990) o 

JiJlHuJ:t3. t hJ5feS*;i/^> (Lowman and Wells, J Mol Biol 234:564-578, 19 
93. 5,534,617-^) . *5J;t>\ tn;#:c?) F(ab)M:^ (Barbas, et al: P 

roc Natl Acad Sci USA 91:3809, 1994. Yang, et al: J Mol Biol 254:392, 19 

95) om^^^f^^^ ^oiz.mm^m&^. -myr-v^T^y.yv^. mm.mfx 

(10«fi) ^>>'i^M>'^UT> h®^'r:^^U— #^®^>>''^^7S>'^UT> 

Yi^^-Yth mk-^^^^tsn^=T^):^yT-i^n.^±.^wm:rh^htf^-^^ 
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(sc) Sfciim^l^ (ip) Mii?L«Jt)T-ft?>ti^o ^mih^M 

h\ MzKh^n^^s ^'fb^:t-;K *)b<{±R«=CR 

ffl 1>T gl^SinU^^^-^^ ^ ^ "^^ ^ ^ o 

•i7-b-:¥*fe{i-^'i7x^t:-:)V>T®m) ^ 3 {gS© Freiind' s h 

Jjg-^^ Ay V;i/^> hti^^?S (EL ISA) s :feJ;t>*^^^*f (^^U^t^N 
^HcDTi^Ui^D— :^;i/iJT;#:cD;^^ — >^?SiibTtix Antibodies, A Labo 
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ratory Manual (Harlow and David Lane ed (Cold Spring Harbor Laboratory) 
1988) i;:fB«K^ti^J;a:fe1Mffl®^M^^^«f^^T^ch^-e#^o ftt> 
m^Llt^ ict: rx^^y t:>^ (Champe, et al: J Biol Chem 270:1388- 
1394, 1995) $fTo-C*).fcV^o ^sV^r^Y^rMtM^(D^±!(DmM-^mh\.X 

<tD*)«ffl-efe^o =^y^V—±)Vmm±. /'N-f :7*U (Kohler, et al: 

Nature 256:495, 1975) Sfctts mm^MAm (^S^l^i^^ 4,816,567 ■^) m 

flai:ill-a■^•y^^^-f K— vM^ff^^^^^ (Goding: Monoclonal Antibodie 
s: Principals and Practice (Academic Press) pp. 59-103, 1986) o i^Ja^H 

;ifi>;vb^>;^7x^— k*^^ (HGPRT*fci*HPRT) ^X<m^. ^(D^^-f^V 
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I^CDS^BST-fe^o Cti^©4'-e^^bV^^3iD-v-fe;i/^-f Salk Institu 
te Cell Distribution Center (San Diego, USA) J: b A^t? # ^ MOPC-21 :fe ck 
U}liPC-n'T^:^m^^M(DmBs ^ 5) t>"{^ American Type Culture Collection 
(Rockville, USA) A^^.A^T-^^ SP-2. ^fcti X63-Ag8-653 
^rcp— x'^-r Vtrfe^o t h ^3^D— "^*5J;tJf"^«>;^-t h heteromycloma -fe 
;V^-f>*)> t ^P— :h;i'Jn;#:(D^^l3fflV>e)tiT#fe (Kozbar: J Immu 
nol 133:3001, 1984s Brodeur, et al: Monoclonal Antibody Production Techn 
iques and Application (Marcel Dekker Inc, New York) pp. 51-63, 1987) o 

:^:^y^ri—i-JV^i^(D^-^!l^m>&^s ^tcl^mm^^^^ (RIA) 

*)b<{i^^S^'&'f v;i/^> hl^^^S (ELISA) ^® J/J ritro^^^^ft^J; 

>^bs i|^ipe555::3&^t-J: (Goding: Monoclonal Antibodies: Pri 

ncipals an Practice (Academic Press) pp. 59-103, 1986) o HOE^lzMl^tc 
i^mmmit. m^lt. D-MEM^;fe{*RPMI-1640-^$)^o ^^tlx ^^^:^U h*-"^ 

fc{iifii?i>{p^N ^?!ix.(Ss rPT^-r yA-fe^'TD-y^. /N'T kp^sxt^^^^^ h 
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It. mk^%m-<^ E.coumm. •9-;i'Cos«s ^^^^--xj^ 
j^^^-^m (CHO) mm^rcitmnmm^nm-^nit^m^^^') >^ >^'^^ 

y^o_^;i,tft^:§j^^^^;g,„ ^fcSiJ®]^^i:bTs McCafferty, et al (Nat 
ure 348:552-554, 1990) t J; DIB^^tlfeS^»^fflV^•r^3t^tlfet^;^*:7r- 
s;^^:/7U-J;Ds tn;#:Sfe{iJn;#^©TM-5&#ifi1-^-ii^"C*^^<> Clackson, 
et al (Nature 352:624-628, 1991) i3<tt5 Marks, et al (J Mol Biol 222:58 
1-597, 1991) ^r-i^^-f y^U-^fflV>fe-^'>:^:feJ:tJ?t htnlf^ 

®#Mt:ovNTi3«1-^o l^^^i* (nMlSffl) thin;^©^^!- 

>.>^';'7'J>i/lc:J;;5m3g (Marks, et al: Bio/Technology 10:779-783, 199 
2) Kioi^Ts ^bTs g^j&7T-e^^'i':^^U-^^^r^fe«?>®:&^i:b 
ton >lf:M- UT;i/^^*5c);t>* J/2 Fj'ra^l^^ (Waterhouse, et al: Nucl Ac 
ids Res 21:2265-2266, 1993) l3■OV^TIa«f Cine>®i$^i%> ^-^^^D — 

T^-^^XW.mi^i^^xmm-r^!L}i (^ffll^ffF^ 4,816,567-^; Morrison, et 
al: Proc Natl Acad Sci USA 81:6851, 1984) s ^fe{i^^^D:/U U 
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(Morimoto, et al: J Biochem Biophys Methods 24:107-117, 1992. Brennan, 
et al: Science 229:81, 1985) M-^ltmmX^mi^^^^^-r^^hi>oI 

h%l:^^o ^tz. :^^S^CDW^J;DEigF(ab')2-SHif>^-^llliRU F(ab' )2 
m^^mm^ih^^f^-^^ -^^Sdil^T-^S (Carter, et al : Bio/Technology 
10:163-167, 1992) o ^ ^ {:i*feS'J®:^^*i: UTi*. ?{ab' ),m)^^mM. mm 

46,778-^s ^Hii^l^^ 5,260,203 tI^ISJNpI^^ 5,091,513 ^a#fFm5,4 
55,030 -^^^#Bi) o 

CDTfe^ (Millstein, et al: Nature 305:537-539, 1983) o :^^^o:/U>© 

tVi^. CH2^3<kt>*CH3^^®-a5<&'>^< i:*)^ 
tf*)©T*^So ^?^b<^±^ ^f,l3g^^©M-^l3ie:»^:fefi^©CHl^^*s^* 
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h* f S tS^e^ ^ — ^ ® ^ ^ — l^*? A b T ffi V ^ S ^ irtfeT- S o 

mizn^^ti^-^^^o Bl^i&liiSj^g^ 94/04690 

fl^o -S^m'^tfii^Oi^^-^^^'^^^'^^^- ^^i^s Suresh, et al (Methods in 
Enzymology 121:210, 1986) (Dl5m^^mr^^tf3^-^^^o mm^mmmmm 

^•^5:??^i:bT. CH3 ^^tf^^s -^©^n;^^^^^3*5V^T^ -ffe 

;^^*>^^*l.TV>S (ai^^H^^H 96/27011 o 

^ymi^m-^^nt^^otji-^y'^^'i^iM'^i^^^^^ (^fflil^fF^ 4,676,980^ 

s mm^m&mmBimm^. ai^^jfH^^^ 92/00373 BLHm^mom9 

its ^SJ^ff^Fll 4, 676, 980 % ^ 0 <t d ^^J m^M^ tlT V^ S o 
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ti (TNB) ii#^*:t:^m-r^o :><;!/*7-h:n5^;VT^>^fflV>t-:^®F(ab')2- 
TNB B^-f*:^ Fab' -5=-;2l--Al^MM7ubfcm> F(ab' )2-TNB J:t>* Fab' -9- 

As^S^ttTV^^ (Kostelny, et al: J Immunol 148:1547-1553, 1992) o 

M'&^^^;#^OFab'g|5^l::^M^-&^ yts^E^^-f •^-(DifiW>^\i:y^JW^\^^^^X 
^ y x'-^ Jl^fife-r ^ «fc a tia5T; bs trif*:'N7^ D^-f-^— Jl^^J:^ tdig^^bf ^ 

o *fes ^iinr^MJ^ (VL) izmm^^mM, (vh) ^m?) 2o©mw^t® 

-&^:&^*)$)^ (Bollinger, et al: Proc Natl Acad Sci USA 90:6444-6448, 1 
993) o Sfe^ -if.mYv (sFV) ^ffll^fc^*^-^-l30V^T^#^^tlTV^i) (G 
ruger, et al: J Immunol 152:5368, 1994) o ^e>{Cs =S#m-e{±^=c < 
i|^Mt4©iJT.#^fc:':^V^-t*)|g^^tiTi/^^ (Tutt, et al: J Immunol 147:60, 199 
1) o 

©f^^:?&^ti^^T*afea (Nature Genetics 7:13-21, 1994^ Nature Genetics 1 
5:146-156, 1997. 4-504365 -^^^x 7-509137 -^4k^x BU^^ 

3i>;^ 6:40-50, 1995. Hl^^ll^^ 94/25585 Nature 368:856-859, 1994 
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(3) ^SAX^fei*: (yeast artificial chromosome ; YAC) ^fcif^^ 

(5) tufa (1) ~ (4) ^^'i^T'i? b#t: hnf?Hiltl*5<fct>*h^>yie^3iny 
m^i^±izm.^jl^^titz h^>7.i^3L=.^y^$^}i hnS?L«it»^f^®i-r^x^o 
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l/^$/3> (positive negative selection ; PNS) }im^ti^:B^^m\f'^^^t 
(B^-9-^^>>^ 5:52-62, 1994) o ^tz. :^^^n:/U Vfi^at^^ 

• J; t>* c t: * s M^^^tf izmm^mxT^^tizxy) rnrnrn^-^ 

S o 

. giflbt)«^i^-^-^5'>'K • T'f • iy-) pp.361-408, 1990 

Tr:>7;tX:7;j-i;^^';V h^>:^:7i^-^f (HRPT) l^ttEttlt (ES) 
l± ^ 5& e> tJf K: HRPT ?S^^ ^ tbfe YAC ^7 ^ - <fe^tf >^ 

^D^ ys^i^i/a >-r^ (Proc Natl Acad Sci USA 77:7380-7384, 1980s ^ 

3^^^^4,873,191-^) o mmm^^m.m}itii^M^%\LYmmm(D=^'m^^ 

>i?S3-Kr^ cDNA. ^$b<}i^cDNA^&'^tf^^^-fc: 
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mil±. a^^H^^^ 99/51743 -^CIBm^nT V^ ^Irt t h TFtn;^*lC^^n 

^^.VtcmX'^^o Y^^tl^nim^(D:&^U^(DT7.^^^^y (Asn28 

. AsnSls Asn55) ^H^^TH^n ^"To 

m2l±. tftt h TFtft<*:cDKmRl^^:^ (AHi) ^sa^^f^i^Hfe^ P-->^-^ 
pCVIDEC-AHi ^^bfeEIT-^So 

A: pGVIDEC-AHi ^^^-©^^Uls B: StlW^fM® Nhe I-Sal I »tM-EIo 

A: 99D01. B: :tVi^±J]^ i^^^y'^y) o 

C: N28Ds D: N51Do 

E: N54D> F: N51D/N54Do 
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mUt. tnit h TF W,i^^^mii^^^V^^ U i^i-JVm\^ h TF m^^OM^rStt^ 

E9{is Irit: h TFJn;^*:®fi^lI^^:^ (AHi) D— 
^^-pCVIDEC-AHi <&^bfe0-rfe§o ^9 lc:|B«8®^*ie3?!j5&ia3?!J#-^ 

:2 7s 2 8 IZ^Vtco 
A: pCVIDEC-AHi^^^-®^#:0> B: fimW^^:^® Xba I-Bal I ifM-^x 
C: filSir^^J^® Xba I-Apo I ©fM-ISo 

Ell Otts h TFirL#:=&^^i*:©J^A?St4®J:b^^^b:feEiT*fe^o IrCbi 
h TFJfbftibulk (Lot No.OOCOl) Tftiibfcl!^Mi^§«t:#mbfcJn;t h TF iru 

Zf^y^: 10% FCS-a-MEMJg%. 3>hD— CHOTOl^«±^s G~P: 
h TF ifi^mm\^ Gly55 ^^mi^o 

mi l{is irtt h TFtaf*=&^Mf*0S^7Stt=&^bfcEIT$)^o 

lai 2«is tfbb h TFm#:#^M#:j3J;t>*in;t h TFtnlft^bulk (99D01) (Dmm 
7* D 7 7 ; V ^ 5^ b T* ^ o 

lai 3{±s h TFtrL#:#^M#:d3J;t>*iAt h TFJru^^^bulk (99D01) iCOV^ 
T Jo3ilfimBU^®^^rS14i3 J:i>*l0^^i ^® it b^cElT$> ^ o 

Ell 4tts trCfc h TFt?Lf*:=S-^M#::feJ;tJfin;t h TFI/C#:bulk (99D01) tiov> 
TMISi^Bu^cDK'i' ^ > ^ n x' h :7 i5 J; th'^ifDrSi* b felllT' S o 

A: 99D01(G55G)> B: G55L> C: 655U D: G55Fs E: G55Es F: G55Ko 

Ell 5?i. IrCt hTFijii^^^mi^:iSJiUtn,ii h TF trti*: bulk (99D01) t:oV^ 

A: 99D01(G556)s B: G55Ls C: G55K D: GSSF. E: 655E. F: G55Ko 

^1 6{is h TFtfL#:#^^<*::fecfcUfifGt h TFm#:bulk (99D01) t:oV^ 
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99/51743 ■^t:|B«g^tiTV>i>t h^^H^ (tissue factor ; 
TF) lzMr^^hm<^mm±. l^@tt«i^@Hi;&t:*5t:5-^TF <&^bfc^XS 

> i mnm-^ : 2 S; lai) :fecfctJ^t: b^'fb@^>'N*-i^3>b2 (SB??U#-^ : 2 
6 s 01) ^^^T•^5»3s SISoI^Mi^l*l©CDR2 tc#:£-r^ Asn5143cttJ^Asn5 

^^^®T;^/1^=¥>>feWb•rv^:5o iRftC Asn54liAsn-GlylS^J<&^bT*5 t)s 

m pH -fife^e^jic TF \zM-r^m^m\&f^isrf i& pi ^"^^mt^mmt^ :i}iti^m 

TFtn;#:cDMi|qI^Mi^[^CD CDR2 f::#:&-r'2) Asn51 j5 J:tJf Asn54s fji^XJ^lcmm 
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nr^^^P«iI©FRl t#S-r§ Asn28^T^.'-^^=¥>^l3embfc^M# (N51D 
^mi^s N54D^^^^ N51D/N54D -fi^M<2^s ^^X^md ^Mi^O AUm) ^ 

m^CDT^ y^mMMt^ Kabat f> (Kabat EA, Wu TT, Perry HM, Gottesman K 
S, Foeller C: Sequences of proteins of immunological interest. 5th ed. ( 
US Dept. Health and Human Services, Bethesda, Md) 1991) (D^MlC^^tzo 

iJ^b MFjni#:©«^qr^^:^ (AHi) ifim^jh^fifz^ ^—-^^^^ ^—VO 
VIDEC-AHi (1112 A) htnlt h TF tnift^B^l^iJ^ ^— pN5KG4P-AHi-ALb2 dam"/ 
dcm-^i&^^mm SCSllO cfc DMMbfeo 

pCVIDEC-AHi Asn ^fen— b*-rS3i K Asp {rftJ^-r^S^f^^fefTofeo 

^n^tLCDAsn^=r-K-ri.$i*i<£^t? 30hpm&<Dm)^^mmmM 

T-^t)mb> mMm<&An;fe^^:rU:3 DNAT'#MbfeiTM-tiAtL#^fe (EI 
2B) o Asn51:feJ;tJ«Asn54^gfe^-r^fei6t:{*s pCVIDEC-AHi Xba I:j3a;t;fB 
al I T-v^'fb bs iru t h TF mf^^fiilar^M:^!^ CDR2 Ic^ S Asn51 Asn54 ^ 

^ti^etis *)b<M:?^*Asp t^^s<fc^i3, 13 b*>^-^*^gjeit-^ <fc-5 

K:tSt^-bfe»TM-*M^ai^;^o Asn28*gfe^t-Sfei&l3{±s pCVIDEG-AHi ^ Mro 
I J;t>* EcoT22 I "Cv^'fbb. Jrtt h TF in;^*:®S^"nr^tIMl^ FRl Asn28 
^AspiZ^^SJ:d{c. 13 K><fe-:^S^gm-r§«fcat^iSt|-bfcifjt^ffi^3i 

^^^_j--e a a5(Dia??ij>& 5i^u Nhe ihSai i T•^'^bb■c^§e>tvfeiT>^-%^ 

Nhe I J: Sal I T^i'fbbifetrtfc h TF trbf*:^^^-^^^ ^-®«^or^^^i:An# 
HjSlB^tl^fii^bfeo a6*jcDi3^!J*s#e)tifec:J:*«t^.bfc^lc. ^M®D 
HSa^ff^S^lfeb. QIAGEN Maxi column *fflV>Tx mid ^mi^%M^^ ^ N 
54D ^mi^^M^^^—^ N51D/N54D ZLM^mi^^m^^ ^^XJP N28D 
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t^5=ffim^ electroporation?£l;i<fc!5 C0S-7J|fflflaic:^Xb. -Jg'ffit^^il^ 
■yrfeo C0S-7m^D-PBS (-) T-^#bfcm> 0.3-l.Ox lO^m/ml Ji:^K?> 
^^iZ PBS l;i^^§bfco 10//g CDln;t h TF ijH^^mH^mm^^ ^-^^^^ 0.4cm 
^^o.'^Ly htl^U 1.5kV. 25//F electroporation ^tf ofco 10 

i^Mbfe^> 30ml® 10% FCS-DMEMJglfel3!l^bfeo ^B. ^ETO^cif^i^m 
^^{C^^bs 10% FCS-DMEMJtm^iTJ^ct: SOmUP^feo ilBfla^fe 3 B^JS^b 

3 . =tfLb MF m<ii^Bii^(Dmmm.(DmM 

3-1 direct ELISA iz X ^^Mm.(Dm\^ 

bfc COS-7 J^ia®t$«±?»^ 96 :ri ELISA ^ U- 100//1 
#s -lifeBl^S'fbbfeo Inl^t:. ti^a^fflJibTs DMEM^ifeTl-lOOOng/mllCg! 
|5i#f^ bfcin. t h TF in;#: (Lot No.OOCOl) ^ 96 ELISA ^-U- M3 100//1 ^ 
Hffi-fbbfeo ELISAffl#3&^M*^;'7 7'--??7*py=^>^bfem> HEPI^I^ 
truIgGJ^-ft^S^S^-fr^ TMBT'^fe^-^fco 2M ^^t'H^&^^JhU ARV0-SX5 
^fflV^T 450im®l!S^Jg^?|iJ^bfeo l^a^ffl (^ftV^fetrtt: h TF irC^ (Lot No. 

oocol) (DiMi^^s i^m±m^<Dyi\^viYtM^A^nm\^tco 

direct ELISA ®3^^^ ^ 1 IC^-T J:^ l-s trut h TF in;f^©?ilgt{i«^ 65~100n 
g/ml. 3~5vag l:^-otzo 
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(ng/mL) 


^* 
(mL) 






98.710 


50 


4.9 


N28D 


84.535 


50 


4.2 


N51D 


75.634 


50 


3.8 


N54D 


TJ,956 


50 


3.9 


N51D/N54D 


68.387 


50 


3.4 



4 . ^b: MT ^,^^^m^(Dmm 

|l]JRbfc#50ml©t$«±?f A*e>x T7'f-7^^^'nx'hi5'*-7 7'f - (Protein 
A) ^iiXfm^^y'$^'^i7X2'^Y^=7y ^— (Mono Q) fcJ; I^^^^^^J^Mb 

4-1 ^P*^ K<y^7>f — 

i/7.^h. : SMART System (Tvi-i^ A7 t;1'-^^>7'^W 

5(3^ A iHiTrap Protein A HP (0.7cm<^ xZ.Scm^ ImU T x'S^i' r;^-^ 

^^-fbi^ffirt : D-PBS (-) 

^5fe?#ffiJ^®^£ : lOmM U h U J^mmm (pH 7.4) 

^mffl^St'S : SOmM (pH 2~3) 
0.5M U>^2:^h 'J>i7A^^ST-9->r;i/0pH<^7.4{3|i^bfe^s -fe > h U 
rwy>^-50-e5^&lc:a^U 10ml (lOC.V.) CD¥^'fb^®?ST*¥l5'fbbfc:^3 ^ 
A«Mlml/i9'tr»byfeo 5ml (5C.V.) CD^5fe^ffl^iffi^S*fflV^T^S^ 0.5ml/ 
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^T'?5fe#bfems 5ml (5C.V.) CD^^mffiMffir-ST'^mbs 0.5ml "To 10 Bi^lc: 
^ttTHllRbfeo iiil^^^tS Am^^^t>'^-C. 0.1ml 0 IM Tris base ^MM 
bT pH 6~7 iZ^^Vtzo 
4-2 l^-f ;t :y^m^7 u^ h^^y^- 

S/^T^A -.SMART System (T x'^y^ T;V^->:P^"^'f :^^^) 

:Mono Q PC 1.6/5 (O.16cm0 x5cms O.lmK T x'i/^ t;V x'S/ 

mW^h : 50mM Tris-HCl (pH 8.0) 

mmWLi : 50mM Tris-HCl (pH 8.0) /0.5M NaCl 

h^^y'-f— tlJ::g>Protein A^mii^fc 0.1ml ® IM Tr 
is base^^^Snbs pH 8~9l::il^bT. i^->r;i/:S:BiMbfco ^^200/^1/^ 
T-y->:^;^*»bfcm^ 50/^l/^S'^3T^ 0%B/5^^ 0-'60%B/3d^. 60 
-100%B/10 100%B/10 ^£D > b :7*n y 7 A-t? i^x > h b 
feo 50>airo^iijU ln;#:^^tf 2~4iii^^-^t3-i±TrStt«iJ^lc:#tbfeo 

0.5-1. 0/^g®tn;#:^#feo ^Mmi^(Dm^ :t>^m^ h 2^^m3 
— S^^s ^^^#:cDi?n T h^^A>fea:Ja'^fc>-a-:fe*)0^lll6{3^-ro *fcs ^ 
y^^^Wm.. mU^^^2iz^^-ro N54D^Mft:43i;t>*N51D/N54D-fi^Mi^^ii 

®{^i^>;/;n:^-^J:bTt#?)ny^*5s :^ i?:^;^tn;t h TF ircfs^s mid^mn^ 

. N28D^MWi-b-^t:-^^:^bs ii^l3N51D^MWi2 2^®-9-:/t:-^<&^b 
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^2 





1— y 














No. 




(ng/inL) 


(mL) 


^4(^Ag) 


(%) 




1 


4.9 


6969,558 


Am 
U.1U 


U./U 






2 




734.883 




nil 




N28D 


1 


4.2 


5436.713 


0.15 


0.82 


20.7 




2 




320.086 


0.15 


0.05 




N51D 


1 


3.8 


2643388 


0.15 


0.40 


182 




2 




2724396 


0.10 


0.27 






3 




143.479 


0.15 


0.02 




N54D 




3.9 


2811.046 


020 


056 


14.4 


N51D/N54D 




3.4 


5255.977 


020 


1.05 


30.9 



biotin'fbtnlt. b HYW^-^m\^fz. competitive ELISA t) TF ^-^rStt^^SO 
^bfeo in;t h TF tn;#:=&^^f*^^ C0S-7«-e^^^i±x Protein A 
7- ^ ^ p V b ^ J:t>m'(' :t P h 7 -Kit bfc ^ 

®:&-y->r;i/i:bT^fflUfeo :tUe^:^;i/tn;fc b TFJjTlf^s N28D ^M#*5 cfctJf N5 
lD^M#^lc:oV^T{±. Pi.i':^>^m^D-^ ^^^7^-Tl^.fee>tlfeit^t:- 
^^COV^T^)^lJ^bfco trtt h TFtjT;#:M#:tl{iLot No.OOCOl ^^^bfeo 

shTF ^ coating buffer (WT CB) T* 20nM t^Mbs 96 'KTV— \ 100^1 
M-fo^^bs 4°CT'— ^jKgbifeo rinse buffer (WTRB) T' 3 IH^JId^ b 

dilution buffer (J.)tTDB) * 200//l/5t-r-o^abs ^?at 2 BtP^^ifeMb 
T:rD^j;^>^/bfeo DB^I^^bfe^s 10,000{g#3^bfcbiotin'fbin;t hTF 

m^^^tiW> tcT 2{g|gpg#f^b;fc-b->7';i/^ i00Ai/:r^-roipx.. ^^ar- 1 

BtP^StSbfco RB T- 3 IpI^Jfe^#bfem^ DB KIT 5,000 fg#f^bfe ALP-streptavid 
ine:&100AlM-ro^viU M?at 1 I^F^ifegbfco RB T* 5 (ll?5fe?t bfc^s su 
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bstrate buffer (fe^T SB) Img/ml {^ilMbfe SIGMA104 ^^r±U ^?aT' 30 

KilM^fflV^Ts 62.5~500ng/iiil (Dt5Hl^^^tiS=&-9->7';i/©MJg 
:&:5^^>^5^-Kin;ft:iafi (Cc) tl^^bfco Cc^»bfctnifram (Ca) T'l^ 

;^-US^:^;^tr^t b TFinif*:J; t)^gTbTV^fco CDR2lc:#4ibs :g*)flJST^ K-fb© 
qItltt*si^V>t%xe)tb^ Asn54®^M#: (N54D ^M^^^) OJig'^tStSlis 
S;^:^;l/t^bt h TFijTi^Ol^ 10%lC^T bT V^;to Asn54 i:l^b< CDR2 t:#:£-r^ 
AsnSl (D^Sft: (N51D ^^^) (DU^^mt^ U e^^;i/in;t h TF m^om 50% 
T'feDs N54D^^#:<:fc t> *)^^^S^4cDigT®^J^{i/J^^**ofeo AsnSl :feckt;f A 
sn54 (DWr^^ mco^mi!/^-^ ^ i> N51D/N54D -a^^{*:®^^rStt{is N54D ^ 
M#^J:t)*^?>t^l£Tb-rv^feo — FRl t:#:&-rs Asn28®^Mf*: (N28D ^ 

ntz(D^'C^-:>rzo cm^®eii:3fP^> CDR2U:#:£-r^ AsnSU Asn54®flJ&T5. 
-y.^t^_^ (t:— ^2) (l^-^l) i:Jtitbfci:ii 

o 
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100% 
93.9% 
492% 
92% 
7.0% 



70.6% 
46.3% 
29.0% 



N28D 
N51D 

N54D 



N51D/N54D 



6 . TF ^mm\^(Dm\^ 

hTF (Thromborel S) . Factor VI la :fecttJf Factor X ^ffil^T TF ff'la^tt^ 

sij^bfeo h TF t^'^^^mm^. ^^^\^^m^vtzi>cDhm\:^<. cos-? 

iBflST'^]P$-&T Protein kTy 4 ^ ^ ^'^ h -7 ^ ~^^Xfm^ :t>^ 
f^>^D T T-MML/;^*)©^^fflb;feo trCt h TFtnif*:Jl^*:{CttLot 

No.OOCOl <&Mfflbfeo 

Assay Buffer (5mM CaCl2^5 cfct>* 0. 1% BSA TBS (pH 7.49) . AB) 

<&ffll^•rx MHH^ Factor Vila ^ O.lPEU/ml fcis ^fc Thromborel S 120 
(v/v) fc#«^bfeo Ctif>6D?l-^^it<&60/zlM-ronx-h{3^?ibs 
60 ^^^Sbfco AB T' Factor X ^ 0.25PEU/]nl {3#f?bfc ABX §it>7°;i/© 
#3g^lc:fflv\ Bfi^o^iJgtc^jl^bfe-y-vr;!/^ 40//lM-ro:7-i/- h fc^^b 
feo ^^a■t•30^^1^Sbfe^s SOOmM EDTA<^ lO/^lM-roJp^TSii&^^^b 
feo m^&WZ'^^ S-2222 ©zK^f-^ 1 {3^bTs Milli Q H2O ^ 1 j3cfct>* 0.6ing 
/ml ^^-tl-^ 5^ y > y^P'x'-r Kzk^rg^ 2 (DWl^-vm^h^ S-2222 
^bfco S-2222 ?l^r-S^ 50/^lM•ro>^^-^^c^ab^ ^?a-tr#fibfeo 30 
tS^^fc x'-f P T-l/— h U X \) m^Wi^ 405nm. 655iim T'^iiJ^ 
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ng/ml (DmiJUmm^&mhLtzo ^ U h TF mi^^^XJPmD 

rS^41t>bs^n^ti65.6%i3J:t>*19.9%U:tT-{£Tbt:*5D. Inib h 'HVii^OC 
DR t:#^fe-r ^ Asn51 :fe <ttJf Asn54 ©JiJfcT ^ K'fbAS«+'#P^Stt®^£T<^5l ^m^T 



4 





^JP^^ (ng/mL) 


nmmm (ng/mD 


^mmi^it (%) 


N28D 


250 


253 


101 


N51D 


250 


164 


65.6 


N54D 


250 


49.8 


19.9 


N51D+N54D 


250 


31.3 


12.5 


Native 


250 


248 


99.1 



CDR2^:^fc#:aE-rs Asn54 cdJKS:p ^ K'^b^c: j::5%6D-t?fe?)C:i:A«^J0Jbfeo 

mm^m^mm 99/51743 ■^^3I3fg^nTv^si^;fc h tf mmt. t hM^fbsm 

y^-i^a>i (iE3RJ#-^ : 2 5^ Ell) *5 J:Ufti h^-fb^H^'N'— i^a > b2 (IB^J 

2 6^ mi) ^^^T•V^So ^©T^ ^ ^SH^J^^Sfclx CDR2®;i/-r* 
^^t-^±-r-a^^T^y^i:#^^n^a^CDR2P*3©Gly55 19a©T 



wo 03/057881 



•CT/JP02/13804 



-3 6- 

^ymtJfe;tfe^^#^<&#MU TF-N®?S-^tS^4^?IJ^b;fco Gly55 ^ I 

le^ Leu. Phe> Glu. Lys t3Sifebfc^M#:i^"^V>T. ^'iDtSt^iS J^y^flJiT ^ H 

trL#:©T^ >'^iB^Jti> Kabat (Kabat EA, Wu TT, Perry HM, Gottesman K 
S, Foeller C: Sequences of proteins of immunological interest. 5th ed. ( 
US Dept. Health and Human Services, Bethesda, Md) 1991) COM^l^^^lto 

1 . h TF tfL<^^mi:i^mM^^ ^-(pmm 

DEC-AHi (EI 9 A) htrCt h TF tn;{«S-^i> ^S'-pN5KG4P-AHi-ALb2 dajB-/dc. 
n-'^i^^:kmm SCSllO J;f)!ltMbfco 

pCVIDEC-AHi ±-t:. Gly55 Sn— Kr^ii K >:&^CDT ^ ^mfc:^ti|-rs^ft 
^ffofeo ClcDht^ 3#S®n h*>^ C 13@^T'^^ 15a^®T5. 
V^Ttts Asn54-Gly55 H-r^^:^%^tf 30bp@gt©iTit^pCVIDEC-AHi 

©ji-— h-efe;|> Xba I-Bal I"^^ODmU Gly55 ^3— KT^ n K >0 
3' SSS© 2 ^iJ^'A^^^M^i: tfc-^^;^ U DNA -e<«b;^ciTM-^ilI^3i 

^^ (1^9 8) o Xba I-Bal I m>^lt. inlt: h tKi^mm^^mmPiCD GdB2 

^ Gly55 ®l#Si:2#@CD=iK>As^>^A ;&Jg^iB^J J: S J; a fc: vent 
polymerase (NEB1±) 3' ^® 2 m^^#«:bfe^s Xba I bTf^Mb 

fe:ov^T^ #©M^i^^gP{4^MfflbTmi|-r^^:i:(c:b}fco 

Gly55 ©3#@©ziK><& ^i^t" ^ $>;g,r^y^. :fec}: tJf±tB©:&St? 
ft^T^J&iiPofe^M^t-ol^-rfix pCVIDEC-AHi © EcoR I -^--f h<S:Hind III 
izm^tc'bCD^i'^m^V. pCVIDEC-AHi ©:x--^-9--r h-e$)^Apo I-Xba I T-^i 
itLtcm.. -^^:^U:3"DNAT-ftMbfeiTM-^m^32iA.:'co -T^ct)-^. Xba I-Bal 
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ll^A^CDf&mmm^WlhX^Xit. Apo I-Xba lifimm'^^tm^^ntctK Apo I 
lt^^^—±<DEc6B. ItJ-'f h%^»fb-r SfEcoR I it'T h ^ Hin 

d Ill^-r htz^^T. EcoR I-t^-'T h^&^^bfco Apo I-Xba I »fM-t*^ 55bp 

Gly55 K-r-Sn K >%ffe®7^ ^ y^tc:^;lfe^SiE^J©1^u^A^'^ 

t>^i:T 16bpgJgM5&§<fcafc:^fife:2}-U=fDNA^<^MU Tn- U V^^^-yrfem 
. Vent polymerase T#S b> Apo I-Xba I T-v^-fbLTi^Mbfe (13 9 ^5) 
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EcoRi ■y-^' [^nmyy^^^- "ind iii 


G AATTC 




AATTGGAAGCTT6C 


CTTAA G 




CCTTC6AACGTTAA 


H-G56M y^p^^ — 


-F 


fiAfiTOTARAATGGATTGGTGGGAATGATCCTGCGAATATGG 


H-G56M y^-f y' — 


-R 


fiARAATTTnGGGTCATACATACTATGCATATTCGCAGGAT 


H-G56K y'y^^ — 


-F 


RAfiTnTARAATGGATTGGTGGGAATGATCGTGGGAATAAGCAT 


H-G56K y^-r y' — 


-R 


RARAATTTCGGGTCATACATACTATGCTTATTC6CAGGAT 


H-G56W y^^^- 


-F 


RARTrTAGAATGGATTGGTGGGAATGATCCTGCGAATTGGCAT 


H-G56W y^^^- 


-R 


RAGAATTTCGGGTCATACATACTATGCCAATTCGCAGGAT 


H-656Q y^^^- 


-F 


RARTnTARAATGGATTGGTGGGAATGATCCTGCGAATCAGCAT 


H-G56Q y^^^- 


-R 


RARAATTTnGGGTCATACATACTATGCTGATTCGCAGGAT 


H-G56E 


-F 


RARTnTARAATGGATTGGTGGGAATGATCCTGCGAATGAGCAT 


H-G56E 


-R 


6AGAATTTCGGGTCATACATACTATGCTCATTCGCAGGAT 


H-G56F r^-f 


-F 


RARTnTARAATGGATTGGTGGGAATGATCCTGCGAATTTCCAT 


H-656F T'^-r 


-R 


RARAATTTCGGGTCATACATACTATGGAAATTCGCAGGAT 


H-G56T y=7^^- 


-F 


RARTnTAGAATGGATTGGTGGGAATGATCCTGCGAATACCCAT 


H-656T y^>f 


-R 


RARAATTTnGGGTCATACATACTATGGGTATTCGCAGGAT 


U ORRKI ~~f=t ^ T7 

H-bOON y ^ A v — 


_c 

r 


RARTrTARAATGGATTGGTGGGAATGATCCTGCGAATAACCAT 


H-G56N a^-f V'- 


-R 


RARAATTTr.GRGTOATACATACTATGGTTATTCGCAGGAT 


H-G56D y^^^- 


-F 


RARTr.TAGAATGGATTGGTGGGAATGATCCTGCGAATGACCAT 


H-G56D 


-R 


RARAATTTnGGGTCATACATACTATGGTCAnCGCAGGAT 


H-G56P y^'f \'- 


-F 


RARTr.TARAATRRATTRRTRRGAATGATCCTGCGAATCCCCAT 


HH356P r^'fy'- 


-R 


RARAATTTCGGGTCATACATACTATGGGGAnCGCAGGAT 


H-G56C y^-^ x'- 


-F 


RARTnTAGAATGGATTGGTGGGAATGATCCTGCGAAnGCCAT 


H-G56C y^-Y 


-R 


RARAATTTCGGGTCATACATACTATGGCAAnCGCAGGAT 



Xba I-Apo I'^-f h<&fflV^fct^ifc h TE tjH^^mi^mmotzi^CDy^ ^ -^—^tTs 

to 
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^n— ±-^a^bfc ig^^cDifCb h TF ijiii^^mi^oMn^iy 
^j7aLy^-izx\)mm\^tzo sfe^ Nhe I Sal inm^hx^m^ntz^mm 

m^^mm^. Nhe I i: Sal I f^bfcJrtt b T¥ tM^mM^^ ^-<^Mm'^ 

•t*:^]^^^^?'— <&±i■^b^ QIA6EN Maxi column 5S:ffll>-CM^bs W^MM^n 

=^^bfeln;i:i h TF Jn;#fiiftP^ Gly55 -*5<fctJ^ Gly55 

#: (61y55Gly) ^M^'i^^-. f1-20«m<^ lipofection^Sldcfc D CHO 
AU. -3H4l3^^$-y:fco CHO (dhfr-) 10% FCS-a-MEM t&lt^ffl 

V>T37"C^ 5% COzMJfiTtiTJS^bfeo lipofection 5£fT^ HU HlCs CHO « 
^ IxlO^m/j^h^fe^ J:ai3 12 5tru-Mcfl|^N 37-0^ 5% COzTl-Tig* 

100/zl ® Opti-MEM (Gibco^fc) 13 6>wl © FuGENE6 Transfection Reagent (BO 
EHRINGER MANNHEIM ^t) ^^IP^^ S^r^^gbfe^. ^ l/^g ©i?tt h TF tnl^S 
01*1 Gly55 ^Mft^^^^^ PN5KG4P-AHi-Alb2-G55X (X : 20 mm<D^T ^ J 
m dSAofe^:i.->^K:iD^feo ^6D^*20iS-F^iEKmbv FuGENE6/DNAlt'^i2^ 
*?fM^-a-fco mBl3S|iffibfeCH0«®lgt&^l^*bfem. 10% FCS-a-MEM 
t&ife^^fefc:2ml/5=^-ro»bfeo ^e>ic. FuGENEB/DNAm^^^^^ti^-tl tri 
plicate -e^T'U— Mc^iP bfco 

37'a 5% COgTT'l B^g«bfcm^ ri/- b ^ PBS T-^$fe#bfeo 10% FCS- 
a-MEMJ§ite^ 3mlMfo«bT^ife^m^fT-pfeo 37»C. 5% C02T-e7BP^ 
t&^bfem. 9ml CDtrtt h TF |fC#:^^#:^Wi§#±a^ 15ml ^:x-yt:^b 
. 1000rpm-e5:S>F^^^ii:.^bTx PSM-^i^it J: 10 {^t^^ibfeo 
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tnlb h TFtrt#:«0[^ Gly55Xaa ^M^^^^V:?*;!/© human IgG-^M^SiJ^U ^ 
ti^ticDit>:7';i/CD IgG liJ^y&s lOOng/ml 13^^ J;^ tlilibifco 

biotin<btn;t: h TF t^;^*:<&fflV^fc competitive ELISA IciJ; D TF^-^^tt^^J 
^bfco shTF ^ CBT-20nMt3f|^bs 96 5=^ 7V- h lOO/zlMT-r^^vi U 4 
"CT— ^fiJtSbfeo RBT- 3I11^5fe?tbfc^x DB^ZOO/zlMf-o^^bx M^ST* 2 
B$TO®bT>^O^y=^>^7bfeo DB^I^^bfe^s g^l^iiST- 10,000^#Wb 
febiotin-fbtrCt b TF tri^^^^^tf DB IZX Z i^mm^Wi\.r^-^>y)^^^V':^^ 
lOO/zlM-r^iD^s ^?a-r-mP^i^CSbfco RB-t•3Il]^5fe#b;fe^^ 
DB IZX 8,000 fg^^bfc ALP-streptavidine ^ lOO/zlMroiS-^bs ^^"C 1 
^P^fifeSb^o RB T" 3 tI]^5fe^bfe^^ SB -e Img/ml l^P^bfc SIGMA104 

405nm. ^^^SS 655nm xm^i^tzo 

(-) > biotin'fbtrbft: ( + ) 0«Jg^ 100% i: bT=&?|iJ^;^®B«S^ 

%tc:^^bfeo ^-9->r;i/CD5o%ffi^^tf 2;^^»t:, as (Mm^^m) - 

J: t)=&it>r;i/©?^-&tStt<^^mb}feo 

0%Mi4?i]S) xlOO 

OlC. trtt h TFJn;#:bulk (Lot No.OOCOl) -X^f^^bife^MJ^^aKi^m 
bfcirih h TF tri;#:ajSm^fii<&^bfco CHO Gly55 7feSm# 

(Gly55Gly) {i. J/tt h TF tni<*:bulk TF ^■^?SI£^^^^#bTV^fc 

o Gly55^M#:T*{is Gly55VaU 61y55Ile> 61y55Pro fc:i3V^TS'^rS^4<Di£TA« 



wo 03/057881 



'CT/JP02/13804 



-4 1- 

jrut: b TF ^i^mm Giy55 mmi^(D TF ^^m^^^mm^mmT^fzisbiz^ iiir 

CDl^i^^fTofco -r^cCt^t-s tftt ^TFi^;^*:^m<&HV^^ 25~200iig/ml cdSBH 
l^-?:■9■>r;^^^]^»<&^'^b^-&^ TF M-^MtS^ competitive ELISA^lc: J: t) «iJ 
^bfeo 5&::fes ■l^->r;i/M^S®fe«)s Gly55Asn j3J;t>*Gly55Asp HoV^T^±^ 

Gly55VaK Gly55Ile. :fe J;t>' 61y55Pro O TF Sg^rSttA^^ tab h T 
F*n;#:bulk (Lot No.OOCOl) Gly55 ^fegmi*: (Gly5561y) {:ii:b-<:T^b <i£T 

Ttis TF?^-^?Sttt:SI^;feM{*Bmi±^^*^ofeo bfe^s^T. Gly55 

4 . TF ^mm^.cDm^ 

AB ^fflVNTs ^@H^ Factor Vila ^ O.lPEU/ml tc^ ^fe Thromborel S <^ 12 
(v/v) J::#f^b:^co ctte,®?g^^^^S* 60>ulM-roru- h Ki^S^^bs 
^?a-r-60^F^#fibfeo 10 mM U>^/^-^^7T--T!2f§ISP^#f^bfc-9->>^;i/ 
20/zl/5^t*-3^9'^tbfc^. CaClz^ytT-CaCl^am^lOHiMtia^bfeAB^ 
fflV>T 0.5PEU/ml ti^ll^bfe^^SH^ Factor l^WL^ 20//l/:^-rorix- M:: 

^^bfeo mu-czo^mmmx^tz'^^ soomM edta^ io/ziM-rojp^-cs;i&% 
<^±bfco b^-A^fe»® s-2222 mmtn'sv yu>mm^ i : i t-m-^b 

^c^r«^50/zi/:^roru-hti^r^b"t:x ^MT-i^gbfeo so^mtzv^^^ 
4•l^rStt^i^ feJiT®^«i3tteoT5o%tsi4^^N'r?g^^^«)-t:ib^bfco -y- 

yyjl (_) ^ ^^SH^ Factor X ( + ) ©l^^S^ 100%. (-) s m 

Factor X (-) (D^^m^O%thX. ^m^f^CDW^^^^Vo^^M^t^ 
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m.^ 2 : ffjftj^ste (IC50) = iyi.^>v-Ymi^<D5o%m\^mm / (-y- 

>r;i/O50%^l4?iffi) xioo 

61y55:&Leu (BlJlfi^T ^ ^ m) s Phe ^ Glu (^ttT^y 

Wl) . Lys (mfttt:^^^^) s He {^Wmm^TXJW) J^g^feUfeGlySSLe 
Gly55Phes Gly55GlUx Gly55LySs Gly55Ile ® 5 mm®^^#:tov^T^ 

5-1 CHO jaBBa^g)jit-fs^atX 

CHO (dhfr-) PBS T-i5fe?t bfc^s JS^lxlO^m/ml ^ J; a t PBS 

l^?J?ibfeo 10//g CDirCt h TF trCMISl^ Gly55 ^-pN5KG4P-A 
Hi -Alb2-G55X ^^^td 0.4cm ^^^^y hU:^ Us 1.5kV. 25 //F ©^{^^T' electro 
poration<&^fofco 10 ^53^P^^gbfc#x 200inl ® 10% FCS-a-MEM^^ (-) 
t&ifeic^^bfeo 10*^® 96:^7°l/— hi3 200AilM-r-:3j##. t&ilbfco 

5-2 jafe^^x^ttfeiaBflaoMK 

96 fa^\y— hJ§«fc43l^T«fflJia®^WA^B?>ti:fe:7t6Din;#^3^»<^ hIgG ELIS 
AT-ib^Lfco hIg6^]g-a>i)Sl^*^ofe 10 5^^0 70 12:r^nx-hl3 
*l^a#s 10% FCS-a-MEM^^ (-) J§ifeT'i§«bfco 10% FCS-a-ME 

}^Wm. (-) t&ilbMKbU ^«^^^W*sB^tifc|gpgT-s trtt h TF J?Gf^^^ 
^*®^]^«<&hIgG ELISAT"«iJ^bfco ^^M^*:CoV^T 4:r^-roMiRb. SOml 
7^^mc:*|;?.mv^^o lOnM MTX <&#tf 10% FCS-a-MEM:|^^ (-) t&i&t^^ 

trifc b TFtn;f*:^^#:^J7D — >CD**»e) hIgG^]^S®l^l><fe®^ 1 ^o — >-r 
oMJ^bs lOnM MTX>g:^tftglfe<fefflV>-r 6 2|s:o 175cm2 7^xn-r-^#b:feo 
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:r=i>7;vai> 150ml ® CHO-S-SFM II ^Jfil^i§±fe{:i^*ll 

R-4 •»> K^f ^ ELISA r ± h TF ti=r,fe^M^g)^mag>jRiJ^ 

iftt b igG(r )in;#^5£ 96 ^yu-hiz lOO/ziMfo^^u 4°c-t-i!feStm 

T^D^;'^>^5^bfeo DB^^*b:fe^. DB *)b<{d:in;t h TFmigMi*:^^^ 

l§**^)mft^%IlliRt-^l^tfflv^fcMmt:T3®lfc^»^bfe1^>r;I/:fe<fc^;f::^l^ 

lOOAilM-r-:?]!!^^^ Mfi-e2BtP^:^mbfeo RBT•3|l!^?f^b:fe^s DB 
\ZX 10,000 fg^i^bfc HEP ^Si^^fbiat: h IgGirt^^^ lOO/^l/Ttfo^viU ^ 
MT-m^itltgbfco RBT 10Ill^Jfe#bfe^^ ^^Se^^ lOO/zl/^-r-Q^^b 

s ^w^m 10 ■^mmmvtco 2n ^it<&50//i/5=cr*o^iabT^^>s^&^^± 



^6 





G55G 


G55F 


G55L 


G55E 


G55K 


G55i 


99D01 




196 


41 


96 


23 


237 


127 




a-MEMN(-)(ng/inL) 


29 


64 


9 


59 


600 


110 




a-MEM lOnM fyiTX(ng/inL) 


50 


836 


3451 


6143 


423 


369 




CHO-SFM-ll(:^fl:±Sft 


0. 24 


15.4 


41.7 


50 


11. S 


5.8 




:Me/inUi^7iBL) 




319 


379 


624 


180 


153 
(4iiO 


1556 



6 . frCb h TF tti.tk^^^mi;^<Dmm. 
^^mi^(D^^titci^M.mm±mifi^. HiTrap rProtein A FF^^A^HiTra 
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p Q Sepharose io^ A^m^^X^M^i^^^^^t^o 
: FPLC System 

5b ^ A :HiTrap rProtein A FF (1.6cin0 x2.5cm> 5ml) 
^miUmm :D-PBS (-) 

mwmmmm : lomM u >m± v u OAmmm (ph 7.4) 
mmmmmwL somM (ph 2-3) 

V>y'Mts 0.5M 1; >M2 :^ b U e7A^?tT' pH 7.4 tiilMUfe^. :*f7A 
t^ADbfeo l^ut b TF tru^j^i*:}* 1.5ml (16.5mg) ^ 50ml 
Wi\.tc. 5S^5ml/^s 25ml (5C.V.) CD^mffl^®?^T-^mU 1.25ml ®lMTr 
is base ^»bT pH 6~7 iz^^mhtco 
6-2 MMffl^>f :=^>^^ ->P'^ t-^'^^-f- 

l^y.T'h. : FPLC System 

5?3^A :HiTrap Q Sepharose HP (0.7cm<^ x2.5cms 1ml) 

Ji5M?SA:50mM Tris-HCl (pH 8.0. 4°C) 

j^®?tB : 50mM Tris-HCl (pH 8.0. 4°C) /m NaCl 
T7>f-7^^ i^D^ h^^^-f— i^'fc^ Protein A^tBSi^fc 1.25ml ® IM T 
ris base^fe^SQbs pH 8-9 iCl^libTs it>r;V<fe^Mbfeo Iml/^l^ 
TOmMNaCl (5C.V.) . 250mM NaCl (5+5C.V.) . IM NaCl (lOC.V.) 
7•^m^^^V^s 250mM NaCl^T^y^'CDHU^SC.V. (5ml) ^HIlRbfco 

Gly55Gly m^tO^ilt h TF ti^#:^Mi*:Jc-DV>Tlis ^n^tl 500//g Ji;±^iS 
Ci:AS-C'§fc (^5) o Gly55Gly 5bs#^)tv^i;*^ofceii:*^e>s trut h TF in;#i: 
Jtigt■rSfe«)t:^ <^t)t)l^irtt MFJjT;<*:bulk (Lot No.99D01) 
iii^bTfflV^^^:^i^3b}fe (^5) o 
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i/T.'rh. : SMART System 

>t3-7A :MonoQ PCI. 6/5 (0,16cm<^ x5cm^ O.lml) 
mmWik : 50mM Tris-HCl (pH 8.0. EO'C) 
mmx^^ : 50inM Tris-HCl (pH 8.0s ZCC) /SOOmM NaCl 
^MSOAl/^fcts 0%B/5^s.0~60%B/30^s 60-100 %B/10 100%B/1 

0 ^cD^^ > h ^^2^-^^=p > hmm\.tco uv mm-c z 

>ag At? 50>al S—SO^g^i^bs at) 25>al 5&:S-*ff J^if^bfco 

mMbfcinit h TFifi;#:bulk (99D01) ^iftt h TF tft#:=&^Mi*:%^*fffll^-r 

1 2) o 

8-1 M^^gm 

20idM U >mi- h U 'i/Aj^^r'S/lSOEM ^^b:?" b U •!7A (pH7.5) 5&^ffirt^ b 

T-esfflbs PD-lo)I^&ig5^3^AT••9->7•;l/©M®^ss^fe^^f ofco *^A5fe¥^g'^b 

bfe^s 2.5ml CD-9->7*;i/^ 2:*:©;b-7Aiz^Jnbs 3.5ml (D^ffi^ST-^tB bfc 

o 

8-2 j]D ffl > yjvmm 

hIgG ELISAl3<fc^^aiii%Sic:s i5T;b h TFJ?[#:=&^^f*:it>r;i/<& lOO/^g/m 
1 hJfe^S t:#5§^bfco i^®^t:{i20mM U h U "i? A^®^S/150mM NaC 

1 (pH 7.5) <&Mv^feo 0.22//m7^;i/^$'— ^3iU 1ml -To 5ml v'^-T t;H33*5:K 
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bfco 

8-3 Unj^aSi^ 

mmVtztfh'tL V TFtn;^*:bulk (99D01) 2lin;t h TF ifQ^z^^^^^fc-^VAT^ 20idM 

u >mi- b u ^Ammm/ism Naci (ph 7.5) ^t^ffT-s wcizx^mrM 

i/^T'A : Waters (600S Controller^ 616 Puinp> 486 Tunable absorbance 
detector^ 717 plus Autosampler) 

5t3^A :TSK gel G3000SWXL (0.78cm?i xSOcnis K :^ ^ A O.6cm0 x4cin 

) 

mmWi : BOniM U >m± h U 'i7A/300inM NaCl (pH 7.0) 

^7 







1 m 


251 


451 


99D01 


116.1 


115.2 


116.5 


112.4 


G55L 


116.5 


113.8 


115.6 


113.7 


G55I 


102.7 


99.6 


98.4 


94.5 


G55F 


118.3 


115.3 


114.8 


111.8 


G55E 


110.8 


110.2 


110.7 


109.8 


G55K 


135.2 


134.9 


136.0 


130.9 
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^tch^hnm^. Gly55Ile yb^ij^t h TFin.#:bulk (Lot No.OOCOl) ©26%^ 
m}ii&<^ 99D01 fctb-<:Si:^b<?S^4As«^i^t)n■rv^f^ (EI13A) o Gly55Le 
u. Gly55Glu. Gly55Phe. Gly55Lys lloVATli> mOl ^mmm<Dm\^^^W 

bTv^fe (01 3A) o 4Mm<Dumum.ms moii!mmm,mm(Dm Qo%iz 

CDtStt^H^tbTV^fe mi 3B) o 

. ij^t MFtn.<*^^<«{±{5i:/um^^n^*^ofc (014) o ^Btfl^^t TF 
*jpatS'l40^'fbT»{is 99D01 >bSjt^6^;^#^tStSi£T^^Nbfc (Ull 5) o 

Gly55Leu:fecttJ^Gly55Phe UV^ e>tlfco 

9 ■ nmmmp '^o^ tf ^^^yst^ 

99D01 *5 J;t5mt h TF in;#:#^^^© TF ^m^^^^m 1 6 J^i^n-To Gly55Glu 
i:Gly55Ile{i-^n^n41%. 13%Mi:ffiV^rS^4^^^bfc*Ss ffeOSS^^tJ^ 
t h TFtn;i*:^M'*t:oV^T{i56~74%T-^D> 99D01 (66%) illSlg^Otgtt 

(017) o tj:^. Gly55ne(DA0''C-AMmmmm.Wi^>y'J^^m\^'Clt. IC 

m.m.'^^lt. 99D01® TF »fffirS^4^±15a^fifi®^40%t:*■C•iSTbt:v^fco citi 
(3MbTs Gly55:feflk(DT^^^l3mmbfe#^^fl^K:'^V>-C«s 40-C-4MF^in 
^sem^T* *)I0^^® 50~70%® TF ^J^tStt^lijt bT V^feo 
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I. ^>^^^M^(Dm.T5, \^^\j^MT^>fmt:im^T^T^>^m^m<DT^ 
6. m.T^. Yit^fi^TX ^mn^mmrnk'^mM (cdr) fc#*f 
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SEQUENCE LISTING 

<110> CHUGAI SEIYAKU KABUSHIKI KAISHA 

<120> The method of protein stabilization 

<130> C1-A0112P 

<140> 
<141> 

<150> JP 2001-400895 
<151> 2001-12-28 

<160> 28 

<170> Patent In Ver. 2.1 

<210> 1 
<211> 14 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :an artificially 
synthesized primer sequence 
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<400> 1 

aattggaagc ttgc 

<210> 2 
<211> 14 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :an artificially 
synthesized primer sequence 

<400> 2 

ccttcgaacg ttaa 

<210> 3 
<211> 41 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence ran artificially 
synthesized primer sequence 
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<400> 3 

gagtctagaa tggattggtg ggaatgatcc tgcgaatatg c 

<210> 4 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence ran artificially 
synthesized primer sequence 

<400> 4 

gagaatttcg ggtcatacat actatgcata ttcgcaggat 

<210> 5 
<211> 43 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence ran artificially 
synthesized primer sequence 
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<400> 5 

gastctagaa tggattggtg ggaatgatcc tgcgaataas cat 

<210> 6 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :an artificially 
synthesized primer sequence 

<400> 6 

gagaatttcg ggtcatacat actatgctta ttcgcaggat 

<210> 7 
<211> 43 
<212> DNA 

<213> Artificial Sequence 
<220> 

<E23> Description of Artificial Sequence :an artificially 
synthesized primer sequence 
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5/2 0 

<400> 7 

gagtctagaa tggattggtg ggaatgatcc tgcgaattgg cat 



<210> 8 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence ran artificially 
synthesized primer sequence 

<400> 8 

gagaatttcg ggtcatacat actatgccaa ttcgcasgat 

<210> 9 
<211> 43 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence ran artificially 
synthesized primer sequence 
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<400> 9 

gagtctagaa tggattggtg ggaatgatcc tgcgaatcag cat 



<210> 10 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :an artificially 
synthesized primer sequence 

<400> 10 

gagaatttcg ggtcatacat actatgctga ttcgcaggat 

<210> 11 
<211> 43 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :an artificially 
synthesized primer sequence 
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7/2 0 

<400> 11 

gagtctagaa tggattggtg ggaatgatcc tgcgaatgag cat 

<210> 12 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :an artificially 
synthesized primer sequence 

<400> 12 

gagaatttcg ggtcatacat actatgctca ttcgcaggat 

<210> 13 
<211> 43 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :an artificially 
synthesized primer sequence 
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<400> 13 

gagtctagaa tggattggtg ggaatgatcc tgcgaatttc cat 

<210> 14 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:an artificially 
synthesized primer sequence 

<400> 14 

gagaatttcg ggtcatacat actatggaaa ttcgcaggat 

<210> 15 
<211> 43 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence ran artificially 
synthesized primer sequence 
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9/2 0 

<400> 15 

gagtctasaa tggattggtg ggaatgatcc tgcgaatacc cat 

<210> 16 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence ran artificially 
synthesized primer sequence 

<400> 16 

gagaatttcg ggtcatacat actatgggta ttcgcaggat 

<210> 17 
<211> 43 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence ran artificially 
synthesized primer sequence 
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<400> 17 

gagtctagaa tggattggtg ggaatgatcc tgcgaataac cat 

<210> 18 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:an artificially 
synthesized primer sequence 

<400> 18 

gagaatttcg ggtcatacat actatggtta ttcgcaggat 

<210> 19 
<211> 43 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence ran artificially 
synthesized primer sequence 
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1 1/2 0 

<400> 19 

gagtctagaa tggattggtg ggaatgatcc tgcgaatgac cat 

<210> 20 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :an artificially 
synthesized primer sequence 

<400> 20 

gagaatttcg ggtcatacat actatggtca ttcgcaggat 

<210> 21 
<211> 43 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence ran artificially 
synthesized primer sequence 
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1 2X2 0 

<400> 21 

gagtctagaa tggattggtg ggaatgatcc tgcgaatccc cat 

<210> 22 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :an artificially 
synthesized primer sequence 

<400> 22 

gagaatttcg ggtcatacat actatgggga ttcgcaggat 

<210> 23 
<211> 43 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :an artificially 
synthesized primer sequence 
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1 3/2 0 

<400> 23 

gagtctagaa tggattggtg ggaatgatcc tgcgaattgc cat 

<210> 24 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence ran artificially 
synthesized primer sequence 

<400> 24 

gagaatttcg ggtcatacat actatggcaa ttcgcaggat 

<210> 25 
<211> 444 
<212> PRT 

<213> Homo sapiens 



<400> 25 

Gin Val 61n Leu Leu Glu Ser Gly Ala Val Leu Ala Arg Pro Gly Thr 
15 10 15 
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Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn He Lys Asp Tyr 
20 25 30 

Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp He 
35 40 45 

Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe 
50 55 60 

Gin Gly Arg Val Thr He Thr Ala Asp Thr Ser Thr Ser Thr Val Phe 
65 70 75 80 

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys 
85 90 95 

Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 
100 105 110 

Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu 
115 120 125 

Ala Pro Cys Ser Arg Ser Thr Ser Glu Ser Thr Ala Ala Leu Gly Cys 
130 135 140 



Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser 
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145 150 155 160 

Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu Gin Ser 
165 170 175 

Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser 
180 185 190 

Leu Gly Thr Lys Thr Tyr Thr Cys Asn Val Asp His Lys Pro Ser Asn 
195 200 205 

Thr Lys Val Asp Lys Arg Val Glu Ser Lys Tyr Gly Pro Pro Cys Pro 
210 215 220 

Pro Cys Pro Ala Pro Glu Phe Leu Gly Gly Pro Ser Val Phe Leu Phe 
225 230 235 240 

Pro Pro Lys Pro Lys Asp Thr Leu Met He Ser Arg Thr Pro Glu Val 
245 250 255 

Thr Cys Val Val Val Asp Val Ser Gin Glu Asp Pro Glu Val Gin Phe 
260 265 270 



Asn Trp Tyr Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro 
275 280 285 
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Arg Glu Glu Gin Phe Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr 
290 295 300 

Val Leu His Gin Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val 
305 310 315 320 

Ser Asn Lys Gly Leu Pro Ser Ser He Glu Lys Thr He Ser Lys Ala 
325 330 335 

Lys Gly Gin Pro Arg Glu Pro Gin Val Tyr Thr Leu Pro Pro Ser Gin 
340 345 350 

Glu Glu Met Thr Lys Asn Gin Val Ser Leu Thr Cys Leu Val Lys Gly 
355 360 365 

Phe Tyr Pro Ser Asp He Ala Val Glu Trp Glu Ser Asn Gly Gin Pro 
370 375 380 

Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser 
385 390 395 400 

Phe Phe Leu Tyr Ser Arg Leu Thr Val Asp Lys Ser Arg Trp Gin Glu 
405 410 415 



Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn His 
420 425 430 
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Tyr Thr 61n Lys Ser Leu Ser Leu Ser Leu Gly Lys 
435 440 



<210> 26 
<211> 214 
<212> PRT 

<213> Homo sapiens 
<400> 26 

Asp He Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Val Gly 
15 10 15 

Asp Arg Val Thr He Thr Cys Lys Ala Ser Gin Asp He Lys Ser Phe 
20 25 30 

Leu Ser Trp Tyr Gin Gin Lys Pro Glu Lys Ala Pro Lys Ser Leu He 
35 40 45 

Tyr Tyr Ala Thr Ser Leu Ala Asp Gly Val Pro Ser Arg Phe Ser Gly 
50 55 60 . 



Ser Gly Ser Gly Thr Asp Tyr Thr Leu Thr He Ser Ser Leu Gin Pro 
65 70 75 80 
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Glu Asp Phe Ala Thr Tyr Tyr Cys Leu Gin His Gly Glu Ser Pro Tyr 
85 90 95 

Thr Phe Gly Gly Gly Thr Lys Val Glu He Lys Arg Thr Val Ala Ala 
100 105 110 

Pro Ser Val Phe He Phe Pro Pro Ser Asp Glu Gin Leu Lys Ser Gly 
115 120 125 

Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala 
130 135 140 

Lys Val Gin Trp Lys Val Asp Asn Ala Leu Gin Ser Gly Asn Ser Gin 
145 150 155 160 

Glu Ser Val Thr Glu Gin Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser 
165 170 175 

Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr 
180 185 190 

Ala Cys Glu Val Thr His Gin Gly Leu Ser Ser Pro Val Thr Lys Ser 
195 200 205 



Phe Asn Arg Gly Glu Cys 
210 
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<210> 27 
<211> 37 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :an artificially 
synthesized sequence 

<400> 27 

gagtctagaa tggattggtg ggaatgatcc tgcgaat 37 

<210> 28 
<211> 39 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :an artificially 
synthesized sequence 

<220> 

<221> misc feature 
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<222> (1)..(2) 

<223> n = g, a, c, or t 



<400> 28 

nnattcgcag gatcattccc acoaatccat tct£igactc 
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